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This overview of recent re sea rch on i n 1 
differences especially concerns tha+- research which rel 
learninq and instruction- Several major areas of resear 
identified^ and within each area various issues related 
and representative studies are discussed. Hhf=^never poss 
references to more comprehensive reviews of the lirerat 
provided. Major emphasis is placed on research mvestig 
performance on psychometric tests in terms of coonitive 
processes underlying that performance and on research r 
a ptitude- treatment interactions. Research on intelliqen 
discussed^ and reference is made to some of the researc 
style^ adaptive instruction^ and the role of individual 
in learning and cognitive processes- Finally, several i 
to futur*^ research on individual differences are discus 
Forty-four bibliographic citations are appended- (Autho 
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^-'■'■■^ ^^^fi yea/>3, howcvcn, there has been a rcsurnrjiiCL- 

■ -^-'^ ^'--^^^ :aidiv iaiual dirpera^noes and - dramatic shift in the way 

• ;a':-: ^ Lcr. 1 ■ rea.; .i r^anc as and aor;nLtive psychoiogists conceptual and 
: a v>aa.. : .-K.'.: rno role of inulvLdual dLfrerences. Experimental and cognitive 
^■.^y ^\-ic:'.>r,y ^ an area whi-h has long ignor*ed individual differences, is 
:ia::..y r'caog:. Lag that Individual differences cannot be ignored if one 
'^''y-'- ^^^ive an ad^^quate understanding of psychological processes (e.g., 
, V//a;. A new approach to r^esearch involving niental tests 
' ' ^- ' -^-^'l*^ exciting promise for psycnometrics , cognitive 
and Lnstr-uctional psychology alike. The unification of the 
.::caa-.ir. ional and experimental approaches to the study of human behavior 
trat oronbach called for over 20 y-ars ago may finaily be gaining a 

' ' ^<ducational arid psychological r^esearch. 
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The tr-aditionai ooncraai lY)r jaKJivLdual dLfferencen in inlclligenco 
o.atlnuos to oo.jupy the \nlcrezl oV many investigator's, although several new 
approaches to the study oV individual dlfTerences in performance on 
psychometr'ic tests will be discussed in the next section of the paper. 
Research on intelligence is relevant to the purpose of this paper only to 
the extent that individual differences in intelligence are related to 
individual differences in ability to lear^n in instructional settings. Such 
an assumption is frequently made (e.g., Hunt, 1976; Snow, 1976a), although 
the evidence to support the idea that individual differences in intelligence 
is related to the rate of change in performance (i.e., learning) on various 
learning tasks is not overwhelming. Nevertheless, the relationship between 
intelligence and learning has sufficient plausibility for it to be included. 

Several recent reviews (Carroll & Maxwell, in press; Horn, 1976, 1977; 
Nichols, in press) of the more traditional research and issues regarding 
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Ln;.eLLL^^eno^o are available. -Jnc conception oV ii^tei 1. igeric^: that i:? curr.ntl) ' 
r^:'oeLving cons ider^iblo attention is rcferr-eJ to as the h i er^archical morJol 
iCattell, 1v71; Horn, 197V). This model is relevant to the present paoer 
since it is being used p.s a ooneeptual tool m r.;seareh on aptitude- 
treatment iritferactions (to be discussed later^ .in this paper) to help 
organize the var^ious aptitude processes involved in learning fr'om 
instruction (Cronbach & Snow, 1977; ihuell, 1978; Snow, 197ba, 197bb). 

The hierarchical model postulates several different levels of ability or 
intelligence. In the American (as contrasted wxth the Drltl.^h) vei-^iun the 
most general level of intelligence ("g") is augmented at a somewhat less 
general level by fluid intelligence (G^), erystallized intelligence (G^), and 
sonretimes a spatial visualization ability (G^). Below this level in the 
hierarchy are various abilities of a more specific nature. The distinction 
between fluid and crystallized intelligence was first formally developed by 
Cattell (1957). 

Briefly, fluid intelligence is viewed as being that aspect of general 
intelligence that can be diverted into almost any new activity that requires 
some intelligence to perform. There is often thought to be a general 
decline in fluid intelligence following adolescence. Crystallized 
intelligence, on the other hand, is that aspect of intelligence that results 
from experience— certain abilities commonly acknowledged as' requiring or 
representing intelligence appear to crystallize out of the experiences that 
an individual has during his lifetime— and there is a general increase in 
crystallized intelligence throughout most of a person'.s lifetime. The 
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iriLcro^itod reader i .5 voVcvvc-d to (:at.Lt;iL (I'Vn) arui Horn iMYY) lor a inoro 
com'pl(!lr' desoripti.on of the thcoi'y. 

A variety of differ'ent approaches to the ^study of intel I igerK:c , 
especially those that reflKot tho eombinatior. of the pxperiraental and 
correlational approaches to the study of intelligence, are presented in h 
book edited by Resnick ( 1976 ). One very promising ne-;)-, approach Lo the study 
of intelligence and other abilities represented by performance on varvious 
psychometric tests is characterized by an 'attempt to deter-inine the 
psychological processes responsible for individual di-fXe^r-ences in 
performance on those tests. 



Psychom etric Test s and Cognitive 

During recent years both cognitive psychologists and psychomet ric ians 
have become increasingly interested in determining the relationship between 

Aft 

performance on various psychometric tests and performance on various types 
of cognitive learning tasks. The perspective here is to view cognitive tasks 
and learning tasks as comparable to psychometric tests in that performance 
in both types of situations require the use of various cognitive processes. 
The main concern is to understand the cognitive ' processes required for 
performance on these tests. 

For example, ' Estes (1974) undertook to analyze various aspects of 
standard intelligence tests in terms of concepts from cognitive learning 
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theory, ana ho disou^^sed the vci^uili: oV variouii^ studu-; th:it ar-L- ootiGi:M,ont 
With r>uch an analysis. Lik-ew*ise, Car^roll (197o) arialyzt^d the varlou:-, 
-psychornotric tests in the bldueatlonal Testing Sur-vioe^s Kit of Rofefenoe 
Tests in terms of the cognitive prooeafiLia rvjquir^ed for perforwiianee on the 
various tests. While the analysis Is still logj jal in natur-e, it 
respresents a major step i.n trying to develop an Lntegr'^ited understanding of 
individual differervoes in performanoe. 

\ 

The work of har-l Hunt and his associates (e.g., Hunt, Frost, ^ 
Lunneborg, 1973; Hunt, Lunneborg, i Lewis, 1Q75) provided the beginning of 
an empir'ical data'" base tor this type of analysis. Hunt's general procedure 
was to take college students who score high and low on an intelligence test 
(both verbal and quantitative tests have been used) ard then see to what 
extent the performanoe of the two groups differ on a variety of different 
cognitive learning tasks-^for the most part well established laboratory^type 
tasks . 

For example, a task developed by Michael Posner and his associates 
(Posner, Boies, Eichelman, & Taylor, 1969; Posner, & Mitchell, 1967) has been 
used extensively in cognitiv.e psychology to measure the amount of time 
required by subjects to access overlearned information in long-term memory. 
The task consists of presenting two letters to the subject^ and thQ 
Subject^s task is to indicate whether the two letters are the same or 
different by pressing one of two keys. Two different types of instructions 
are provided to the subject on different parts of the task; precautions are 



takun to eii:3ijpe that thv. 5;ubjoot. ktiows oii wM.il. L>jais ht> ;::nr i.:; t..,^ 
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Under' tne phy::^i;::a l /idont ity U^i) inscr'uot. ioas iho ::^ubjeol i:^ to r-t-^pond 
"sarne'^ if the two letter-^ that are presented are of the same phy-.tcal. 
eon figuration O.g., AA, hh , etc.) and res-on6 "different" if tiiry are not 
(e.g., A^a, Ab, ete.). Pre.Turiiably , it is not neeessar'y for-J.he subjeei lo 
aecess any verbal eodes in order to perform the task. For the name identify 
(NI) instruetions , the subjeet is to respond "same" if the two letters have 
the same name even though they may have d 1 fft^-rt^ri L physx^-al uharae ler is t i-s 
^^-'^'^ ^^^^ .^nd respond "different" if the two letters do not .have the same 
'name. In order to perform thi^ task the subjeet must presumably aceess the' 
verbal code in long-ter-m memory for the letters that are presented. Thus, 
the diffei-enee in the subject's reaction time on the two different tasks 
provides an index of how long it takes him or her to access verbal 
information in long-term memory. - ■ 

University students who are in the lower quartile on a standard verbal 
intelligence test take about ^^0% longer to access * this-^informat ion than 
students in the upper quartile on the same test ( Hunt , 'Frost , & Lunneborg, 
1973; Hunt, Lunneborg, & Lewis, 1975). Ten-year-old children take about 
three times as long as the high verbal university student while children who 
are mildly mentally retarded take about five times as long as the nigh 
verbal university students (Hunt, 1978), although in the latter case at 
lea.st some question can be raised as tq how well the verbal . labels have been 
learned . 



<.il.^:-.o .-3 Mid ltd trio rvv lat ionr.n Ip b<n.wt^-n iMM'.^ti.on t irno rirul p^jr^ fofinancc .n-i 
inloL Lirc;erK^:- , In s^Tior'al. , \.Y\crc a^•^pt'a^^^> to br a roa^":onabLy r^tforu: 
H.>rra:.-; pond en butwt.a;n iruiividual d i r fervinces Ln ra;aotic>:i t ini^': arid 
irrdividuai di.:'tV:fa.'riC(i::; in pep'or^manoe o:\ Int oJ i if:;urico tcst^^. Ttir r^xaot way- 
ir; which tbl."-, r- 1 -it ionsnip saouid be inter'prot^,d Ls not alway:?, olrru', Mc^i. 
pr^ycliolog-ict:^ woubJ noz uilvrpvct it Ln term:^ of physio Lojc;ica L di t t\ ra'ao---^ 
in apocMj of neural t ra nsrn iss ion , ^ a I thou;T,h . t ha t possibility cannot br nul-d 
out completely, dlather, r^eaction timo'Ls usually taken as an index of 
either' the numDer of mrint^.I oper-aticns tba' must be oara^iea -out in 
perforrain;^ a task or^ the case with which Individuals can perfor^m tasks o f 
var^ying degrees of corriplex i ty , 

A related approach for investigating the r'elationship between 
performance on psychometric tests and more complex cognitive tasks has been 
aeveioped by R. Sternberg (1977b). This approacn is known as componentiai 
anaiysis and involves analyzing a complek task (which might be a test item) 
in terms of the components involved in performing the task and the rules 
used for combining the components. For example, in^ soiving the analogy 
A:B::C:D, four components might be identified. An estimate of 'how much time 
is required to perform the last component of the task is obtained by 
allowing an individual as much time as aesired 'to study the A:B:.:C part of 
the analogy. When he or she indicates that they fully underatand tfiat part 
of the analogy, the complete analogy is presented and th€ time requir'ed to 
indicate the appropriate arls^'er* is* recor^ded. Stores representing individual 
difference's on each componen', can th^jn -be related to one another and to 
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app^iar'o to h^-ll oris i ,1 - 1 m b I o [)r'v)M;ot; ipiri;-^ u;' r.o Dot.l-.^r" un^ 1' • jiou;; j 



For mar.y yo'^rs e(jLicat. icnal r-ecoa rch i3Comoc^ to bo pr^ocn.oatori on t h^- 

noti^on tnat there' w-iS a single best Inr^t ruot iona 1 method that could be u:3ed 

for every ^^tudent. It is now recognized that different instruct .Lonal 

treatments may be optimal tor maximizing the performance of student- with 

different characteristics. Thus, Treatment *A may result in a high level of 

p^..'rformance tor or.e group of learners (e,g., those who' score high on a 

partLCuiar aptitude test) and Ln a low level of per-formance for another 

group of learnerr. (e.g., those who score .low on the same aptituae test). 

Treatment B, on the other hand; may result in just the opposite results (low 

t 

performance for those who score high on the aptitude and' high -performance 
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M--hodo:or';Lo:i ; ly, in.; [.ud: -lrv:::l:nrri- i'n ; ■ - i.; ; i on .A.i'Ii p:!rdui.';rn w.:: • r;- 

pro.:U;^! -„;■ ^-on i,:,r:h ' [ ■ ; ) c:<l\. for i n. • un ■ 1' i :^a'M on u;' r,.i.- ^v.rf ■ 1 -t i : : 

i 

.xp-tM-Dont,-:,.. .ipproaohes tf. tho ;a,uJy of beh.o/ior. F^. ..rr-.n^s io:, -nniy.-;.;- 

i.:-^ fyp.L.:vuly no.v; t.o oornparv.- tno ;;Lopo:' nof^i'O:^;. /-i iiru - , l'on;:i,:r:o.. 

i 

or :TiorT. .irtit.ij.uvO foP r.wp ^i;tVr-.'at, v x p^, :■ . ,.;pn I m I t :.nh..::i t.:^ . 
•^'^'•'^ - ^-'-^ 1- t-^^ct-o for- r:'^^'-il L>/1 Lsin of r^^rres^u . ri Linos 'iff iK^'d lo i:'..;l^t,- 
int.'-:-r>^io; . ,^ ^'-r...;--- L ri(^ =-'xpo r l:ncn L Ire:; l,;u;n"t. ju: ihc :iptitud. b'.:irir 

• ' ' - ^i-^^' r-ot>M-'or]oo for ro:.--3i'cL in tM..:: ..ir.vi is th,.. r^^:<M\liy 
r'ib.: i3h»'S 'iii: .ibooi-: by Cro'nbach .mvi .:;now 

« 

An .:.pviUKl- is L^L.-nply a hyp'- th;;t Lo,- : conslri'd u::od to character Izo 
ir.aiviJuaL :iif f .t'ence- ihat wiLi predict porformnr oe in .some situation, 
'^-'^'■^^y -Jcaar-io. Traditionally, aptitude nas h«t::: thought cf in terms of 
■' mte: licence" or "scholastic ability," although such a narrow conception is 
unnecessarily limiting (Snow, 1976a). Cronbach and Snow (1977) 
intentionally defined aptitude in a very broad manner as "any characteristic 
of a person tnat forecasts his probability of success under a given 
treatment" (p. .6). Such a broa^ de'finition is desiraole given the 
relatively early stage cf development of ATI research. Any stable 
characteristic .such as cognitive styl-, personality, mot ivat icr. , inter-,. ;t , 
prior achievement, or special ' .^.bility for which a demonstrable relationship 
with learring can be established shoulc thus be considered as a viable ; 
aptitude. As research continues, it will become increasingly important for 
us to develop' a, theoretical as well as an^. empi ricdi understanding of thos- 



^'^.z'-. vi.:-un; V:rh:-A. nbiiilyj ::.i::y 1 1; v. 1 i --Um 

v;'-.;;lJ -ni.r. Lute A?. 3 in .1 r-arhc'r' -1, ra i^^ni: t'oiwnrJ .r^nn.M' ;.)r:;.'vi 
tuG ^3i:npi.r mirw:--..: in i ho u\ v.ori-^ pt ion or' ju^a nlnln 1 nn ppt -opo ui t k . 
No voro ri = ' Lr-^n , ir, 1 a; ,.L(.,-,p ;,o o- AT I :^ -xint, nroi n^vrnoil. '.;o | , 
'o:ronbnoh & Sn^w, 1 ' ; ^now, .^r/c.nj ol" tli^- .Mn'iwoii 0 1: u t --...r-Mo 
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Tno jiotii ooofuL nourLotic Tor^ ^-.i:r;:nnr i-lno Iho ouoront findingo Lo 

prcor^bly tho oonocrn f ::o . apt i luJo ocmpLoxoo dov-lopon ny D1ok Snow' 

(Jrono^oh Snow, 1977; onow, lw76a, l^^ob). Two oorDpi^pxes have been ^ 

« 

ou^:ge3r:ed being of inlerect to rurther r^o.^arch. The first one involves 
i-nLellectual factoro relating to v-irizus aspects of intelligence. This " 
oornpLex i.s referred to as the ':^^G^..G^^ complex and consists of fluid-analytic 
Inr^c.il igenoe (G^), crystallized-verbal iritelli-crence (G^), and spatial 
visualization aoility (G^^). A nier'ar'chLcai model is suggested, and. Snow 
M976a, 1976b) has report^-: veral studies d.ne within this framework . Tn 

most interesting and persisting finding at this time -regard ing the G G.i ■ 

c T " V 

complex, although even this finding should be taken with a certain ' amount o 
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^'^ i:i'':n hovi ir;.: 'ii'U,^ ; of.vini-oo -iiid in t os^ra te^i in a 

■■• In ,or^; 1:7/1 [. p-.T'Tormaa.-;- ; V:,L.-: r.ypo of Ln^^ruc tioii.i L 

.^!:ppor't, p-av';.}oc: by i li.-. j.a - L j L oi;-i 1. t,r e:i t ai-n boin.- uMLizod. Nov:, th^^ 
'^i^^'-'t: : on for- our purpose hor^.- i.3 whorr--r^ noc thc^u;- roilh'/r' 
"^"^ "^-^^-^'uo^' iorril Iroa^ment.s wLi.1 have dirt'oront iai ctlVM'O,; for* 

J : t':'' r-^na " ypos of sludant,s. 

^ ::-auaerM.s wa'-^. aoore h.:;^h on tia: i: .LLaotaial a pt, i, tucio\aor:plex t^^nd to \^ 
:.-:r.l With ?a-:- fyp- of i na ^ raoO i on.;* t:raa^:aa> {;aiat raquires them to do their 
^—^^ ^ pa.a-.aa. . : ; . laaaaLar --a treatmeni:. used, the 

Ocrt ■: ran ar a.;. .[ ah^-se h iarh ab:L;ay s t a . ■ a is equivalent - -.r -az-ri slightly 
a;:-a'.':.^o.r > ra- p- rf\3rrnance of tra.^ law ability scudenta. [. :.;ur?!abL- 
or-ov ld;n^ struc:t\:r^: and direoMona for' learning to students wha'ar:' a,Lra.>aay 
^'^^-^ eftc^ct i V'^'Iy can irUer-fer'. with or^ prove to be l--s efteotivc 



than what those students can do for themselves. For the low ability 
students, how-ver, the patter-n is just the reverse; they do best with the 
[nore sti'uetured instructional treatment that places less oV a burden on 
^n^■lr i n format ion^proce ssing capabilities (Snow, 19Y6a). 

Trr.:- second aptitude complex is concerned with personality factors ^.hat 

e-rn no De consistentiy related to learning. Cronbach and Snow ( 1977 ) rof-r- 

g;"--orai construct in ter^ms of "construct Lve" vs. "defensive" 

motivation. This aptitude complex, referr-ed to as A^A.,A^ is co:npri.--'v j of 

ir:d.ividual differences in anxi^^ty (A ), ach^ie vement via iridependerioe (A.) and 

i " 

rjh L''~: vement via conformity (A^). 

;:everai studies (Domino, 1968, 1971, 197 ^; Dowaliby Schumer, 1975; 
P^vterson, 19/7; indicate that students learn best when they are matched with 
a t^.-acher who eitfier shares the same personal preferences towar-d learning or 
^■ncoii' i;^es the type ol" orientation or activities tnat are consistent with 
v.h- stuovr.ts' predispositions. For example, stuaents hi;7;h m achievement 
via independence' and low in achievement via conformity did best with 
instructors whose teaching styie encouj\aged the students to be indepenaent 
■md to taKo a mo/-e activoj, participative role in learning for the course. 
On Mjc other hand, students High in achievement via conformity and low in 
ach i fv^-mcnt via independence Learned the most when the teaching suylr of th- 
in -d. ru(j^or required conformity, [)rovidf;d morr; str-uctur'e in ter-ms, ot the' 
j"tivities f\)r* the course nnd was.,- in g'Tier'al, more e-ontroliing in Ir-rirrr. .,;f 
what, writ on in the <joursr- .iritj idi- nctiviti^-s in whicli th^' si.ud^aitc; -rig^ig-a . 



AptitudeG can be' charact^erized in a variety of different ways, and it 
is clear that several different typos of aptitudes can intorcct with 
instructional treat.T.ents. Individual differences in the knowledge that a 
person br-ings with them to an instructional situation (i.e., pr*ior 
achievement) 'is clc-ariy one important type of aptitude that must be 
considered (Tobias, 1976, 1978). These achievement-treatment interactions 
can occur even when intelligence is controlled (Tobias & Ingber, 1976). In 
addition^-V individual differences in the psycnological processes responsible 
for learning are also important (Shuoll, 1978, in press). ^omo of these 
processes or information processing strategies may be, foi II practical 
purposes, permanent while others may be learned and hence potentially 
trainable, Thu , it may be possible to modify or train certain types of 
aptitudes for lear-ning once these have been identified. that is, if 
.effective strategies for learning in certain situations are known, then 
these strategies and their corresponding aptitudes can serve as appropriate 
outcomes as well as predictors. If certain aptitudes are modifiable, we ' 
must carefully monitor them during learning since the ATls represented by 
them are likely to change during the course oV learning. 

In general., ATI research has two purposes, although these purposes 

overlap to a considerable degree. First, ATI research can help us to bnttop 

underjhtand on a theoi'etical level those psychological processes invoived in 

Learn i.ng fr'om instruction. Second, information obtained from ATI r^esearch 

if 

mriy one day assist w.. m making pr-actical decisions that will imi)rove' ttn- 
quality of \.\\v. ed)jeat.ion receivr>d by all students. There are S(jV':ral ways 
i.n which t.h i s pi-a-t i r;a 1. appli.r;ation might, occur-, but it must hr; realized 
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that ATI research is not presently ready for implementation. Field research 
in operational settings is presently needed, but these programs should 
reflect the spirit of research including the tentativeness of conclusions 
and the continual evaluation of the irist r-uct ional program. 

There are several ways in which viable ATI findings may be used to 
improve the educational experience received by students. One is to provide 
appropriate matches between various instructional treatments and different 
types of students. Although several different type, f latches have been 
identified (Cronbach Snow, 1977; Messick, 1976 ), th. problem of finding ar. 
appropriate match is extremely- complex (Shuell^ in press) and anything even 
approaching a workable system is presently lacking. 



Other AcSLcLS^_oil_R_ese^^ 

Several ar^eas of research on individual differences are so closely 
related to learning and instruction that some mention must be made of them 
in any attempt to review the current literature in this general area. While 
the flavor of research in thesp areas is somewhat different from that 
encountered in the preceding sections of this paper, it is rather easy for 
one to get the feeling that many of the same basic issues are being 
addressed. While it is impossible to ad^'quately develop these ;.i.reas within 
the time and space limitations oV the present paper, good reviews arr 



available of the ourrent research in each of the three areas to .be 
mentioneri. 



The first of these areas is concerned with cognitive style. Cognitive 
style refers to preferred ways different individuals have for processing and 
organizing information and for responding to environmental stimuli. This 
area presents some interesting possibilities for the eventual integration of 
the personality and cognitive aspects of individual differences, although 
considerable effort is still required before any meaningful integration is 
likely to be achieved. The research associated with five major approaches 
to cognitive style— authoritarianism, dogmatism, cognitive complexity, 
integrative complexity, and field dependence/ independence— was recently 
reviewed in a book by Goldstein and Blackman (I978). In addition, an 
article by Goodenough (1976) reviews research on field independence/ 
dependence related to learning and, memory, and the educational iranlicat ions 
of this cognitive style variable are discussed by Witkin, Moore, Goodenough, 
and Cox (197V ) . 

Another area is the growing concern for investigating the role of 
individual differences in learning and cognitive processes. After years of 
ignoring and trying to minimize the effects of individual differences, some 
experimental and cognitive psychologists have gradually begun to acknowledge 
their existence and to realize their importance in trying to understand 
human behavior (Melton, 1967; Underwood, 1975). A symposium on individual 
differences related to learning, reported in a book edited by Robert Gagne'' 
M967), became a milestone for research on individual differences. More 
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recently, Snow (1976a, 1976b) has called for the development of a laboratory 
science on individual differences in aptitude tests, learning tasks and the 
corresponding ATI constructs. These two articles also review much of the 
contemporary research in this area. 

The third area 'to be mentioned is concerned with research and 
development aimed at tailoring instruction to fit the needs of individual 
students. Several major attempts have been made to develop operational 
systems cf individualized' instruction. A book edited by Talmage (1975) 
discusses several of these systems. Mastery learning and the Personalized 
System of Instruction (PSI or the Keller Plan) represents another major 
approach, and most of the research associated with these latter two systems 
has been reviewed by Block and Burns (1976). 

Gene ral Concerns for Future Research 

Certain issues pose a challenge for future research on individual 
differences related to learning and instruction. One of these issues has to 
do with the way we choose to define or conceptualize individual differences. 
Differences among individuals are virtually limitless. Since it is possible 
to define or describe these differences in a variety of. different ways, some 7 
consideration needs to be given to how this might be done in order for us to 
be able to make the most sense out of the many different ways to collect 
data on individual differences. What is .leded is a systematic way for 
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representing individual differences. The way one goes about this task 
should depend on the purpose they have for studying individual differences. 

ever the years individual differences have been conceptualized and 
defined in many different ways for "a variety of different purposes. 
Definitions in terms of types, traits, abilities, and performance on 
psychometric tests have been used for purposes of simple description, 
prediction of future performance, and in some cases theoretical 
understanding. Viable taxonomies need to be developed-^ not for the sake of 
simply classifying individuals (that has been tried with little success) but 
for the purpose of guiding our research efforts. Criteria need to be 
developed that will permit us to determine which individual differences are 
important and which ones are trivial. 

We sometimes overlook the fact that individual differences as we 
usually think of them do not exist for a single individual. Rather they are 
conceptions t;-)at permit us to characterize differences among individuals. 
Group differences (i.e., sex differences, race differences, etc.) provide an 
example of what is involved. But for what purpose have these conceptions 
been developed? The way we choose to characterize individual differences 
may or may not have important consequences in terms of what we are 
interested in studying when v/e pursue individual differences in learning and 
instruction. Developmental differences pro vide a counter example to what is 
involved when one considers individual differences and group differences. 
By developmental differences I do not mean cross sectional differences for 
different chronological ages— these are basically group differences— but 
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rather sequential differences that occur within a given individual as he or 
she experiences different factors or instructional treatments. Some serious 
consideration needs to be giv^en to the relationship between individual 
differences and developmental ^ differences and how they might be integrated 
into a single conceptual system. 

There is actually something of a dilemma involved in doing research on 
individual differences. If one conceives of a continuum along which the 
similarity among individuals can be specified, then the problem arises as to 
the appropriate points or boundaries that can be used to reliably and 
validly describe the differences that exist among individuals. At" one 
extreme is the possibility that. all individuals are basically the same and' 
that general laws can be discovered that apply to all individuals. This is 
the orientation that experimental psychologists followed ^for years and which 
we now acknowledge as being extremely short sighted. At the other extreme 
is a basically idiographic orientation that states that^every individual is 
unique and that general lav/s are not possible. Any approach that wants to 
develop a systematic body of knowledge about individual dif f erences/'must 
take a position somev/here between these two extremes, but such a position by 
its very nature is rather artificial and arbitrary. 'Nevertheless, we must 
find ways to characterize differences among individuals that are useful for 
the research purpose we are interested in pursuing. ' To keep these 
limitations in mind can only help to make that research more fruitful. 

What is needed then, at least in [5'art, is- to develop new types of 
aptitudes (Glaser,^ 197^) and their corresponding measures. These new 
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aptitudes neied to reflect what is currently known about the processes 
involved in learning from instruction (Shuell, 1978; Snow, 1976a), Nearly 
all of the current research on individual differences utilize psychometric 
tests that come more-or-less off the shelf. Consequently, aptitudes and the 
corresponding research questions are usually determined by preexisting tests 
regardless of their appi?cpriateness , These preexisting tests v;ere not 
developed with specific instructional methods or specific learning processes 
in mind, and thus it should not be surprising if they prove to be limited in 
situations for which they were not designed. 

It may be necessary to work backwards, so-to-speak, and develop new 
psychometric measures of aptitudes designed to dif rerontially predict 
performance in different instructional settings. This would mean selecting 
in.-t,ructional methods or settings that might plausib^ require different 
types of abilities or aptit^^des in order to perform well in^the different 
situations and for which there is some plausibility that individuals possess 
these abilitt^s or aptitudes to differenting degrees. For example, there is 
a reasonable amount of intuitive feeling among educational researchers and 
psychologists that ATIs should exist. for instructional methods that require 
either visual or verbal modes of processing information. Most of the AT* 
research investigating this possibility of visual-verbal Alls, however, have 
failed to find any substantial effects for thin factor (Cronbach & Snow, 
1977; .Snow, 1976a) , 

While there may bo a number of reasons for this failure to find the 
expected AXJs, including the possibility that individual differences in 



these aptitudes just clo not interact, with different instructional methods. 
One possibility, however, that may be worth pursuing further is that the 
measures we have of visual aptitudes ana verbal aptitudes may not be valid 
or may be inappropriate for the instructional situations we are 
investigating. Thus, one way one might profitably pursue this problem 
further is to deve'op new measures of visual and verbal aptitudes th^-t wiil 
differentially predict performance in instructional settings tha;. • c^uire 
visual processing and those that require verbal processing of information. 
To do this, one would begin by selecting instructional p: ocedures or a 
series of instructional settings for which some agreement could be obtained 
*that the methods in question require either visual or verbal processing of 
information. Then, rather than selecting preexisting tests to do ATI 
studies, one would develop ah item pool to be given to subjects before they 
participated in the selected instructional treatments. Items then would be 
selected from the pool that differentially predicted performance in the two 
settings. Further validation studies, of course, would oe required, but if 
items could be found that would differentiate between verbal aptitudes and 
yisual aptitudes, then there is at least a possibility that ATis exist for 
these types of individual dif fer^ences . 

Some concern should always be given to the context in which research on' 
a ^4ven topic is conducted. This is especi-Uy true when different criteria 
for validation and different theoretical assumptions are involved. Such is 
the case with research on individual differences. Times are chan.crlng, and » 
alOHK with that change there has been a change in the social meliu and 
social assumptions that supported and helped to validate the traditional 



'psychometric approach to the study of individual differences. Many of the 
criteria used in traditional psychometric research are seen by many 
researchers to be no longer viable or to be viable -only in a much mor*e^^ 
limited sense. The Darwinian concept of survival of the fittest is giving 
way in many quarters to a more egalitarian concept that education Should 
help facilitate the achievement of every individual -o his or her maximum 
potential. Research on individual differences need to examine the 
significance of this change, especially as it relates to research on 
educational problems. It should be realized, however, that from a 
scientific viewpoint one approach is not wrong while the other is right. 
Both can add to our knowledge of individual differences. Realization of how 
the two approaches differ, however, provides part of the interesting 
challenge awaiting those researchers who >will be investif^ating individual 
differences in learning and instruction. 
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